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IN view of the increasing interest in iboga alkaloids I should like 
present some of the preliminary steps toward a total synthesis of 
Ibogaine (I) (!)• The successful, stereochemically controlled synthesis 
o£ the tetracyclic indole (XVla) suggests a feasible pathway for the 
synthesis of I and some of Its congeners. The cis -fused (J/i) rings of JCVIa 
were constructed from the cis- enedione (Ila) (2), which, after suitable 

■odlfications (Ila —> Ilia -Via), was subjected to the Beckmann rearrange- 

^ went to give Villa. The lactam was then reduced to the cis- aminoketal (Xa). 

« Bie aminoketone derived from Xa underwent indole formation, producing the 

*! 

A-0 ring system of XVIa and ibogaine (I). 

Parallel transformations of Che stereochemically more stable trans - 
«aedione (lib) were carried out, Che availability of the trans series 
ClXlb-yillb and Xb) being helpful in determining the configurations during 
•Very step of the synthesis- Gas chromatography proved that the separately 
•^tlLbrated lla and Ilb Isomers reached a cis/lrans ratio of 1:5. J- lu 
•plCe of the stereochemical instability of Ila (3y^)> 1^ proved to be a 
* ^ uttful starting material. The isolated double bond of both epimers (IIa,b) 
•urvlved all the steps and was found to be particularly helpful in verifying 
the structures of VIa,b and Villa,b (vide infra ). 
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In reproducing the preparation of the trans- enedione (Ilb), as report 
by Henbest, et al. (5), it was proved that the intermolecular chelate (XIVX 
[m.p. 159-160“; 215, 292 ' (c7100, 3 OOO); x^5 3-08 (OH), 5.92 y. 

(>C»0)] was the actual product isolated. The two components of XIV were 
separated either by thin-layer chromatography (T.L.C.) (R^ ^•33 0.3^)^ 

or (in 907* yield) by solvolysis. The more puckered cis- dlone (Ila) did not^l 
chelate with the planar hydroquinone derivative (XV) ( 6 ). This difference 
in behavior offered a means for the isolation of the trans- enedione (Ilb) fr 
an equilibrated epimer mixture in over-all yield. The m.p. of lib was i 

J 

found to be identical (95.5-96.5*) with that reported by Ireland and Marsha 
(3). The conspicuous differences between the nuclear magnetic resonance 
(n.m.r.) spectra^ of the two epimers (IIa,b) established their conformation 
The spectrum of Ila indicated non-equivalence for its four C 2 , G^-protona 
(sharp peaks at 5 2*77 2-80 p.p.m. ). Contrary to this observation, equ^ 

alence of the protons in similar positions of lib (5 2-72 p.p.m., 3 ), anal^ 
gously to cyclohexane-1, 4-dione (7-9), suggested a twisted-boat conformatioi 
for its A ring. The axial-equatorial c^, c^Q-protons of Ila were easily 
distinguishable (5 3 .I 7 p.p.m., m) from the similar but diamagnetically shl^ 
axial-axial protons of lib (5 2.59 p.p.m., m).^ 


a) The T.L. C. systems were : Al 20 o-G[ethyl acetate — n-hexane (2*.3)] 


neutral silica gel — starch ( 10 ) [ethyl acetate —n-hexane ( 2 : 3 ) for 
IIa,b to VIa,b and XXIIIa,b; Al 202 -G[chlorofonn] for VIIIa,b; 

Al202”G[chloroform — cyclohexane — diethylamlne (7:2:1)] for'XVIa,b 
XVII. 


b) Measured in deuteriochloroform at 60 Me on a Varian, Model A- 6 O, spec¬ 
trometer and expressed as p.p.m. shift ( 5 ) downfield from tetramethylsil 


c) Details of the conformational analyses will be published elsewhere. 






V I 
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It is believed that the coplanarity of the participating centers of the 
intermediate cis_-tosyloxime (Vila) facilitate the Beckmann rearrangement. 

The trans -tosyloxime (Vllb) was ring expanded to the trans-lactamketal (Vlllb) 
[ffl.p. 200 f I^x 3'15 (NK), 6.0 ^ 0,20] on a basic aluminum oxide 

column (11) in 78 Z yield. 

The structures of the two lacta ms (Vnia^b) were proved by consecutive 
acidic and alkaline treatment, which cleaved the ketal and lactam groups, 
respectively. The intermediate p-aminoketone (XI) lost ammonia and the 
unstable cyclohexadiene structure aromatized to p-benzoylpropionic acid (XII) 
Im.p. 113 - 114 “; xEtOH 206,341 (g I 32 OO, 12500)] in 80% yield. The n.m.r. 
■spectrum of the crude degradation product (XII) showed no proton resonance 
signals between 5 5. 6 - 6.3 P-P-m., expected for a vinyl ketone derivative 
(XIII). Thus, the formation of the "isolactam" structure (IX) during ring 
expansion could be excluded. Because the Beckmann rearrangement proceeds 
with anti -migration ( 12 ), the structure of the two lactams (Villa,b) retro¬ 
spectively verified the anti -stereochemlstryd of both oximes (VIa,b). 

Lithium aluminum hydride reduction of the epimer lactams gave rise to 
the expected cis-aminoketal (Xa, yield 967.)[b. p.Q_ qoI mm^°5-110“; 5 2 .O 3 
(lOH, m), 3*L4 ( 3 H,m), 3-^3 (^ll,s), 5.64 p.p.m. ( 2 H,b)] and trans -aminoketal 

(Xb) (b.p.g ^98“; a 2.20 (l3H,m), 3.86 {4H,s), 5.50 p.p.m. (2H,b)]. As 
the closing step of this synthesis, a direct indolization of the cis-aminoketal 
(Xa) was achieved with sulfuric acid catalysis (I 3 ). Both theoretically 
possible enehydrazine intermediates ( 12 ) were apparently present, since the 
tis-tetracyclic indole (XVIa, yield 70 - 78 %) [hydrochloride: m.p. 266-268“; 

^nax^ 226, 283 , 291 (g 33500, 8400, 7200); free base: a 2-25 (4H, m), 

3-90 (4H, m), 3.45 ( 2 H, m), 5 . 7 I (2H, b), 7 .I 0 ( 3 H, m), 7.48 (IH, m), 7,83 p.p.m. 

d) The oxime hydroxyl group is anti to the tertiary bridgehead carbon atom. 
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2.28 (3H, m) 2.94 ( 6 H, m) 5.65 p.p.m. (2H, b); Rj 0.42]. The upfield shifted 
trans C 9 , are partially hidden under the signal of the Cg, 

(U-protons. 




XXI XXII XXIIIa,b 


* The ring systems of series a and b possess els and trans configurations, 
respectively. ~ ~ 

The author is indebted to Dr. Charles A. Hettel and Mrs. Janet T. Watson 
of this Institute for the nuclear magnetic spectra and vapor-phase chromatography 
determinations. Satisfactory elemental analyses were obtained for all compounds 
for which m.p. or b.p. values are cited. 
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Since the isolation of the antibiotic amlcetln,^ several reports 
have appeared dealing with structural studies. Preliminary degradatlve 
experiments were reported by Flynn and co-workers.® Die gross chemical 
structure of amicetin was later communicated from these laboratories 
A detailed study on the isolation and characterization of the various 
components in the smtibiotlc was recently disclosed.'* The nature of the 
amino sugar (amosamlne) in amicetin was more recently established by syn¬ 
thesis^ euid was found to be 4,6-dldeoxy-4-dljDethylamluo-D-gluco8e. The 
neutral sugar (amlcetose) in amicetin has been shown to be a 2,3,6-trl- 
deoxy-D- erythro -hexose.° Die only remaining structural aspect yet to be 
established in amicetin is the stereochemistry at the glycosidlc linkages^ 
between amosamlne and amlcetose, and between the latter and the pyrimidine 
moiety. The assignment of the configuration at these anomeric sites Is 
the subject of this coiinunicatlon. 

Reduction of amicetamlne hydrochloride® (I) with sodium borohydrlde 
afforded crude amice tamln ol'* (II) irtilch was purified by preparative thin 
layer chromatography on cellulose® (l-butanol-ethanol-water, 3:1:1) and 
separated from a slower moving impurity. Die homogeoeous product thus 
isolated was a hygroscopic colorless solid in the free base form, 


2451 




